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(57) Abstract: A method of creating multiple fractures in an earth formation surrounding a wellbore 
formed in the earth formation, the method comprising sealing a first section of the wellbore from the 
remainder of the wellbore by arranging a primary seal assembly in the wellbore, the first section contain- 
ing a first body of fluid and being located between the primary seal assembly and the wellbore bottom, 
pressurising the first body of fluid so as to fracture the earth formation surrounding the first section, 
sealing a second section of the wellbore from the remainder of the wellbore by arranging a secondary 
seal assembly in the wellbore uphole the primary seal assembly, the second section containing a second 
body of fluid and being located between the secondary seal assembly and the primary seal assembly, 
supporting the primary seal assembly by a first support member extending between the primary seal 
assembly and the wellbore bottom, and pressurising the second body of fluid so as to fracture the earth 
formation surrounding the second wellbore section. 
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CREATING MULTIPLE FRACTURES IN AN EARTH FORMATION 

The present invention relates to a method of creating 
multiple fractures in an earth formation surrounding a 
wellbore formed in the earth formation . It is general 
practice to create such fractures to stimulate 
5 hydrocarbon fluid production from the earth formation, or 

to provide a flow path for injection fluid. In many 
instances the formation is to be fractured at different 
depth levels along the wellbore, for example in case 
hydrocarbon fluid is to be produced from earth layers at 

10 different along hole distances. A normal procedure for 

creating fractures is to perforate the wellbore casing at 
the required depth and to pump fracturing fluid into the 
formation via the casing perforations. Thereafter the 
fractures are subjected to treatment process, for example 

15 by pumping an acid into the fractures, or pumping propant 

material into the fractures in order to prevent closure 
of the fractures. A problem arises in case after 
treatment of the fractures created at a first location, 
fracturing fluid is pumped into the wellbore in order to 

20 create fractures at a second location since any 

penetration of fracturing fluid into the fractures at the 
first location will negatively affect the treatment 
results of such fractures. 

Accordingly it is an object of the invention to 

25 provide a method of creating multiple fractures in an 

earth formation surrounding a wellbore, whereby earlier 
created fractures are not negatively affected by the 
creation of later fractures. 

In accordance with the invention there is provided a 

30 method of creating multiple fractures in an earth 
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formation surrounding a wellbore formed in the earth 
formation, the method comprising 

sealing a first section of the wellbore from the 
remainder of the wellbore by arranging a primary seal 
5 assembly in the wellbore, the first section containing a 

first body of fluid and being located between the primary 
seal assembly and the wellbore bottom; 

pressurising the first body of fluid so as to 
fracture the earth formation surrounding the first 
10 section; 

sealing a second section of the wellbore from the 
remainder of the wellbore by arranging a secondary seal 
assembly in the wellbore uphole the primary seal 
assembly, the second section containing a second body of 
15 fluid and being located between the secondary seal 

assembly and the primary seal assembly; 

supporting the primary seal assembly by a first 
support member extending between the primary seal 
assembly and the wellbore bottom; and 
20 - pressurising the second body of fluid so as to 

fracture the earth formation surrounding the second 
wellbore section. 

By supporting the primary seal assembly relative to 
the wellbore bottom it is achieved that the second 
25 wellbore section is adequately sealed from the fractures 

created around the first wellbore section. 

The invention will be described further in more 
detail and by way of example with reference to the 
accompanying drawings in which 
30 Fig. 1 schematically shows a wellbore formed in an 

earth formation during a first stage of operation of an 
embodiment of the method of the invention; 

Fig. 2 shows the wellbore of Fig. 1 during a second 
stage of operation; 
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Fig. 3 shows the wellbore of Fig. 1 during a third 
stage of operation; 

Fig. 4 schematically shows a running tool for running 
a seal assembly used in the embodiment of Fig. 1; and 
5 Fig. 5A schematically shows a retrieving tool in a 

first mode of operation, for retrieving the seal assembly 
of Fig. 4; and 

Fig. 5B schematically shows the retrieving tool of 
Fig. 5A in a second mode of operation. 

10 Referring to Fig. 1 there is shown a wellbore 1 

formed in an earth formation 2 during a first stage of 
operation, the wellbore being provided with a tubular 
casing 4 cemented in the wellbore 1 by a layer of 
cement 6. A body of gravel particles 8 covered by a 

15 reaction plate 10 is arranged in the lower end part of 

the wellbore 1. A primary seal assembly 12 is sealingly 
arranged in the casing 4 at a selected level above the 
reaction plate 10, the primary seal assembly being 
provided with a running/retrieving device 13 and being 

20 supported by a first support strut 16 extending between 

the primary seal assembly 12 and the reaction plate 10. A 
set of primary fractures 14 is formed in the earth 
formation at a level between the reaction plate 10 and 
the primary seal assembly 12. 

25 In Fig. 2 is shown the wellbore 1 during a second 

stage of operation, whereby a secondary seal assembly 20 
is sealingly arranged in the casing 4 at a selected level 
above the primary seal assembly 12. The secondary seal 
assembly 20 is provided with a running/retrieving 

30 device 24 and is supported by a second support strut 26 

extending between the secondary seal assembly 20 and the 
primary seal assembly 12, the second support strut 2 6 at 
the lower end thereof being provided with a protector 
cap 27 fitting over the running/retrieving device 13. A 

35 set of secondary fractures 28 is formed in the earth 
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formation at a level between the primary seal assembly 12 
and the secondary seal assembly 20. 

In Fig. 3 is shown the wellbore 1 during a third 
stage of operation, whereby a tertiary seal assembly 30 
5 is sealingly arranged in the casing 4 at a selected level 

above the secondary seal assembly 20. The tertiary seal 
assembly 30 is provided with a running/retrieving 
device 34 and is supported by a third support strut 36 
extending between the tertiary seal assembly 30 and the 

10 secondary seal assembly 20, the third support strut 36 at 

the lower end thereof being provided with a protector 
cap 37 fitting over the running/retrieving device 24. A 
set of tertiary fractures 38 is formed in the earth 
formation at a level between the secondary seal 

15 assembly 20 and the tertiary seal assembly 30. 

In Fig. 4 is shown in more detail the primary seal 
assembly 12 with a running tool 50 attached thereto, the 
running tool and primary seal assembly having 
longitudinal axis of symmetry 52. The primary seal 

20 assembly 12 includes a cup-shaped elastomeric seal 54 

biased between a body 56 and a plate 58. The 
running/retrieving device 13 includes a bolt 60 screwed 
into a threaded bore 64 of the body 56, the bolt 60 
having a shoulder 61 biasing the circular plate 58 

25 against the elastomeric seal 54. The bolt 60 has a 

hexagonal head 62. A spacer 66 of selected thickness is 
arranged between the bolt 60 and the bottom of the 
bore 64. The hexagonal head 62 is provided with an 
annular groove 68. The running tool 50 includes a 

30 hexagonal socket 70 having radially movable fingers 70a 

provided with dogs 71 fitting into the groove 68, and a 
shaft 72 fitting into the socket 70 and being connected 
thereto by a threaded connection 73 and a plurality of 
shear pins 74. The shaft 72 has a tapered end part 76, 

35 and the fingers have inwardly extending socket tapers 78. 
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The first support strut 16 is fixedly connected to the 
body 56. 

The secondary and tertiary seal assemblies 20, 30 are 
similar to the primary seal assembly 12. 
5 Referring to Figs. 5A, 5B there is shown in more 

detail the primary seal assembly 12 together with a 
retrieving tool 80, the retrieving tool 80 and primary 
seal assembly 12 having longitudinal axis of symmetry 82. 
The retrieving tool 80 includes a shaft 84 provided with 

10 a shaft extension 85 having a bore 8 6 into which a 

spool 8 8 extends, the spool 88 having an annular lock 
surface 8 9 and being slideable in longitudinal direction 
relative to the shaft extension 85 between an extended 
position (shown in Fig. 5A) and a retracted position 

15 (shown in Fig. 5B) . The retrieving tool 80 furthermore 

includes a plurality of fingers 90 (only one of which is 
shown) rotatable about pins 92, each finger 90 being 
provided with a dog 91 fitting into the groove 68. The 
fingers 90 are biased to a radially inward rotational 

20 position by spring elements 93. The location of each 

pin 92 relative to the spool 88 is such that the annular 
lock surface 89 allows radially outward hinging of the 
fingers 90 when the spool 88 is in the extended position, 
and prevents radially outward hinging of the fingers 90 

25 when the spool 88 is in the retracted position. The 

spool 88 is provided with a nose section 94 extending 
into a bore 96 of the spool 88 and being slideable in 
longitudinal direction relative to the spool 88. A first 
compression spring 98 is arranged in the bore 96, the 

30 spring 98 biasing the nose section 94 in the direction of 

the hexagonal head 69 of the seal assembly 12. A second 
compression spring 100 is arranged in the bore 86, the 
spring 100 biasing the spool 88 biasing each finger to a 
radially inward position thereof. 
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During normal operation the wellbore 1 is drilled and 
the casing 4 is cemented in the wellbore 1. The casing 4 
is then perforated and fracturing fluid is pumped into 
the wellbore so as to create the set of primary 
5 fractures 14, whereafter propant is pumped into the 

fractures 14. 

The body of gravel particles 8 is then formed from 
residual propant deliberately left in the wellbore 1. 
Next the primary seal assembly 12 with the first support 

10 strut 16 and reaction plate 10 connected thereto is 

lowered into the casing 4 until the reaction plate 10 
contacts the body of gravel particles 8 . The primary seal 
assembly is then activated {as described hereinafter) so 
as to seal against the inner surface of the casing 4 

15 In a next step fracturing fluid is pumped into the 

wellbore so as to create the set of secondary 
fractures 28, whereafter propant is pumped into the 
fractures 28. During fracturing the first support 
strut 16 prevents the primary seal assembly 12 from being 

20 laterally displaced^ The secondary seal assembly 20 with 

the second support strut 26 connected thereto is then 
lowered into the casing 4 until the second support strut 
contacts the primary seal assembly 20 whereby the 
protector cap 27 fits over the running/retrieving 

25 device 13. Next, the secondary seal assembly is activated 

(as described hereinafter) so as to seal against the 
inner surface of the casing 4. 

In a further step fracturing fluid is pumped into the 
wellbore so as to create the set of tertiary 

30 fractures 38, whereafter propant is pumped into the 

fractures 38. During fracturing the second support 
strut 26 prevents the secondary seal assembly 20 from 
being laterally displaced. The tertiary seal assembly 30 
with the third support strut 36 connected thereto is then 

35 lowered into the casing 4 until the third support strut 
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contacts the secondary seal assembly 20 whereby the 
protector cap 37 fits over the running/retrieving 
device 24. The tertiary seal assembly 30 is then 
activated (as described hereinafter) so as to seal 
5 against the inner surface of the casing 4. 

The primary seal assembly 12 is activated in the 
following manner. The running tool 50 is lowered onto the 
bolt 60 whereby the socket fingers 70a move over the 
hexagonal head 62 until the dogs 71 latch into groove 68. 
0 The bolt 60 is subsequently rotated in right hand 

direction by rotating the running tool 50, thereby 
compressing the elastomeric seal against the inner 
surface of the casing 4. Rotation is continued until the 
bolt 60 becomes biased against the spacer 66. Rotation is 
then continued so that the shear pins 74 are sheared-off 
and the shaft 72 moves inwardly relative to the socket 70 
by virtue of threaded connection 73. Upon continued 
rotation the tapered end part 7 6 contacts the socket 
tapers 78 thereby moving the fingers 70a radially outward 
and unlatching the dogs 71 from the groove 68. The 
running tool 50 is then retrieved to surface. 

After finalising the fracturing procedure, the 
tertiary seal assembly 30 is first retrieved, followed by 
retrieval of the secondary seal assembly 20 and the 
primary seal assembly 12. Each seal assembly is retrieved 
in the following manner. The retrieving tool 8 0 is 
lowered through the wellbore, whereby the spool 88 is 
biased to its extended position by spring 100. Upon 
contact with the bolt 60, the nose section 94 first moves 
towards the spool against the force of spring 98 and then 
pushes the spool 88 towards its retracted position 
against the force of the spring 100. Simultaneously the 
fingers 90 are rotated radially outward by virtue of 
their contact with the bolt 60 until the dogs 91 latch 
into the groove 68, thereby allowing the spring 
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elements 93 to rotate the fingers 90 back radially 
inward. With the dogs 91 latched into the groove 68, the 
spool 88 has reached its retracted position in which the 
annular lock surface 89 prevents radially outward hinging 
5 of the fingers 90. Torque is then applied to the shaft 84 

so as to rotate the bolt 60 in left hand direction 
thereby deactivating the elastomeric seal 54. The seal 
assembly 12, 20, 30 is then retrieved to surface. 
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CLAIMS 

1. A method of creating multiple fractures in an earth 
formation surrounding a wellbore formed in the earth 
formation, the method comprising 

sealing a first section of the wellbore from the 
5 remainder of the wellbore by arranging a primary seal 

assembly in the wellbore, the first section containing a 

first body of fluid and being located between the primary 

seal assembly and the wellbore bottom; 

pressurising the first body of fluid so as to 
10 fracture the earth formation surrounding the first 

sections- 
sealing a second section of the wellbore from the 

remainder of the wellbore by arranging a secondary seal 

assembly in the wellbore uphole the primary seal 
15 assembly, the second section containing a second body of 

fluid and being located between the secondary seal 

assembly and the primary seal assembly; 

supporting the primary seal assembly by a first 

support member extending between the primary seal 
20 assembly and the wellbore bottom; and 

pressurising the second body of fluid so as to 

fracture the earth formation surrounding the second 

wellbore section. 

2. The method of claim 1, wherein the first support 

25 member is supported against at least one of the wellbore 

bottom and a body of solid particles arranged between the 
support member and the wellbore bottom. 

3. The method of claim 2, wherein the body of solid 
particles is selected from a body of propant particles 

30 and a body of gravel particles. 
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4. The method of claim 2 or 3, wherein a reaction plate 
is arranged between the first support member and the body 
of solid particles. 

5. The method of any one of claims 1-4, further 
5 comprising 

sealing a third section of the wellbore from the 
remainder of the wellbore by arranging a tertiary seal 
assembly in the wellbore uphole the secondary seal 
assembly, the third section containing a third body of 

10 fluid and being located between the tertiary seal 

assembly and the secondary seal assembly; 

supporting the secondary seal assembly by a second 
support member extending between the secondary seal 
assembly and the primary seal assembly; and 

15 - pressurising the third body of fluid so as to 

fracture the earth formation surrounding the second 
wellbore section . 

6. The method of any one of claims 1-5, wherein each 
support member includes a support strut. 

20 7. The method of any one of claims 1-6, wherein each 

seal assembly includes a cup-shaped elastomeric seal 
compressed between solid compression elements. 

8. The method of any one of claims 1-7, wherein the 
wellbore is provided with at tubular element selected 

25 from a wellbore casing and a wellbore liner, and wherein 

each seal assembly is sealed against the inner surface of 
the tubular element . 

9. The method substantially as described hereinbefore 
with reference to the accompanying drawings. 
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Fig.3. 
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